Introduction
Population-based studies of the risk of alcohol or drug use disorders (AUD and DUD, respectively) among immigrants to Europe are scarce, and those that have been published had limitations. For example, studies of first admissions to hospitals excluded large numbers of outpatients [8, 15] , and population surveys were underpowered with respect to immigrants or were of limited validity because of low response rates and self-report based diagnoses [1, 9] . The issue, however, is important, because the adverse social environment in which many immigrants live may well be a risk factor for the development of these disorders.
Adverse social circumstances have been suggested to explain the association between migration and schizophrenia [5] . In the Netherlands, there is a characteristic ethnic pattern in the risk of schizophrenia: risks for male and female immigrants from Surinam and the Dutch Antilles and for male immigrants from Morocco are two to five times increased, whereas risks for female immigrants from Morocco and for immigrants from Turkey of either gender are not increased [21, [23] [24] [25] . We reasoned that if social adversity is important for the development of schizophrenia, then risks of DUD should follow the same ethnic pattern. We did not expect the risks for AUD to follow this pattern, because most immigrants from Turkey and Morocco are Muslims and Islam forbids the use of alcohol.
We compared risks of first contact with services for AUD or DUD between the largest immigrant groups to the Netherlands and Dutch nationals, using relevant data from the Dutch Psychiatric Registry, which provides information on all admissions to all Dutch psychiatric hospitals, and from the Rotterdam Psychiatric Registry, which covers all inpatient and outpatient clinics for mental health in the city.
Method j Immigrants to the Netherlands
The four largest non-western immigrant groups are from Turkey, Morocco, Surinam and the Dutch Antilles (Table 1) . Migration from Turkey and Morocco started in the mid-sixties and has since increased gradually. Most immigrants from these countries have difficulties with the Dutch language. Almost all Turkish and Moroccan immigrants are Muslims.
The Dutch colony of Surinam, a country situated between Guyana and French Guyana, gained independence in 1975. During the 1970s and 1980s many inhabitants emigrated to the Netherlands. The Surinamese population is ethnically diverse, and a study performed in Rotterdam identified East-Indians, whose ancestors emigrated in the 19th century from British India to Surinam (54%), Afro-Surinamese (38%), and others (8%) [19] . The Dutch Antilles, islands near the coast of Venezuela, are part of the kingdom of the Netherlands and its inhabitants are predominantly of West-African origin. Almost all immigrants from Surinam and the Antilles speak Dutch. Most East-Indians are Hindus, most Afro-Surinamese and Dutch Antilleans are Christians. In Rotterdam, Cape Verdians form the fifth most important group. Emigration from Cape Verde, a group of islands near the West-African coast and a former Portuguese colony, started in the 60s. Most Cape Verdians have both African and Portuguese antecedents and are Roman Catholics. They speak Dutch and Crioulo [7] .
j Cases
Immigrant and Dutch cases were selected from two registries, using the variable ''country of birth''. In this study, ''Dutch nationals'' refers to people born in the Netherlands.
The Dutch Psychiatric Registry receives anonymous information from all psychiatric hospitals and inpatient centres for the treatment of addiction in the Netherlands. It provided us with unduplicated information on all admissions during the period 1978-1996. The registry could not provide complete information for the years after 1996 and had not assigned a separate code for people born in Cape Verde. We selected information on patients who had been discharged with a primary ICD-9 diagnosis [30] Since 1988 the Rotterdam Psychiatric Registry has collected information on all patients treated with methadone, and from 1990 it has collected information on admission and discharge from all facilities for mental health in Greater Rotterdam. We analysed data for residents of Rotterdam who contacted the inpatient and outpatient clinics for AUDs and/or DUDs during the period from 1992 to 2001 and who had not been seen during the period from 1988 to 1991. The treating physician, psychologist or nurse distinguished between disorders of the use of (i) alcohol, (ii) illicit drugs (usually heroin, cocaine, cannabis, amphetamine or a combination of these substances) and (iii) legal drugs (e.g., benzodiazepines). We used data for the first two groups.
j Denominators
The Dutch Central Bureau for Statistics provided us with annual population statistics, broken down by country of birth, sex and 5-year age-categories, as did the municipality of Rotterdam for its inhabitants. This information is derived from municipal records. All individuals residing legally in the Netherlands must register with a municipal authority and such registration is a prerequisite for obtaining essential documents (health insurance, work permit, residence permit) and possible aid (e.g., income support). Since non-registration is highly disadvantageous for legal residents, the denominators are regarded as highly reliable. It has been estimated that 10-15% of Turks, Moroccans, and Cape Verdians are illegal immigrants [12] . Most Surinamese and all Dutch Antilleans are legal immigrants.
j Analysis
Incidence rates of first hospital admission (national data) or first contact (Rotterdam data) for an AUD or DUD were calculated by dividing the number of cases by the number of person-years at risk. Person-years were derived by adding the annual population statistics. Subsequently, the (5-year) age-adjusted relative risk for each immigrant group was calculated using Poisson regression analysis, using the Dutch group as reference. The analyses were performed for men and women separately and were confined to subjects aged 15-54, because there were very few subjects in the older age-groups.
Results j Alcohol
Analysis of the national data showed that the mean annual crude risk of a first hospital admission was 3.4 per 10,000 for a Dutch male and 1.4 per 10,000 for a Dutch female. The risk was moderately higher for immigrants from Belgium, Germany and the UK, and for male immigrants from the Dutch Antilles. The risk was lower for female immigrants from the Antilles and for male and female immigrants from Surinam, Turkey, Morocco and the Northern Mediterranean countries ( Table 2) . Analysis of the Rotterdam data showed that the mean annual crude risk of a first contact with relevant services was much higher: 22.5 per 10,000 for a Dutch male and 8.0 per 10,000 for a Dutch female. The risk was lower for most immigrant groups. There were too few immigrants from western countries for meaningful sub-analyses (Table 3) .
j Illicit Drugs
The national data showed that most subjects had been diagnosed with dependence on a morphine type drug (ICD-9: 304.0) or a combination of a morphine type drug with any other drug (304.7). This was true for the Dutch (63%) and immigrant groups (55-78%). The second and third most common diagnoses were dependence on cannabis (304.3) and cocaine (304.2). The mean annual risk of a first admission was 2.1 per 10,000 for a Dutch male and 0.7 per 10,000 for a Dutch female. Male immigrants from Turkey and female immigrants from Turkey and Morocco had a lower risk of first admission. The other immigrant groups were at higher risk, and this was particularly the case for male immigrants from the Dutch Antilles and Surinam, and for female immigrants from Germany. Female immigrants from Surinam and the Antilles and male immigrants from Morocco had a slightly higher risk of first admission than Dutch individuals.
According to the Rotterdam data, the mean annual risk of a first contact with relevant services was 24.5 per 10,000 for a Dutch male and 9.1 per 10,000 for a Dutch female. This risk was higher for male immigrants from Surinam, the Dutch Antilles, and Morocco, but lower than indicated by the national data. Female immigrants from Surinam and the Dutch Antilles were at a lower risk, as were immigrants from Cape Verde, Turkey and the Northern Mediterranean, and female immigrants from Morocco.
Discussion j Main findings
Since differential levels of social adversity may explain the ethnic pattern for schizophrenia, we tested the hypothesis that the pattern for DUD is similar. As expected, the risk of a first treatment for a DUD was higher for male immigrants from Surinam, the Dutch Antilles and Morocco and lower for female immigrants from Morocco and for immigrants of either gender from Turkey. The results for women from Surinam and the Netherlands Antilles were contradictory, namely a higher risk of treatment for DUD according to the national data and a lower risk according to the Rotterdam data. Remarkably, immigrants from almost all non-western countries had a lower risk of a first treatment for an AUD than Dutch nationals. Our study was based on complete information from all Dutch hospitals (national data), all inpatient-and outpatient clinics in Rotterdam (Rotterdam data) and reliable denominators. The denominators did not include small numbers of illegal immigrants, but there is no evidence that they are at a high risk of developing a substance use disorder. The prevailing idea is that they behave inconspicuously, from fear of being detected and expelled. The accuracy of the data on country of birth has not been examined. However, since the responsible physician, psychologist, nurse or social worker, who knew the patient well, provided this information, it was probably in most cases correct. Furthermore, ''country of birth'' is not always synonymous with ethnic origin. Some Dutch nationals were secondgeneration immigrants, but most of them were younger than 20 during the study period. Finally, our study did not regard outpatient facilities in other places than Rotterdam.
j True differences in risk?
The registries could not provide information on the time when the patient developed the disorder. However, the physicians who treated the Surinamese, Dutch Antillean, Turkish, and Moroccan immigrants stated that most patients developed the DUD after their arrival in the Netherlands. The higher risk of DUDs among western immigrants, in contrast, is almost certainly because these individuals already had the disorder before immigrating and sought drugs or treatment in the Netherlands. A survey in Amsterdam revealed that only 4 of 369 western immigrants had developed their DUD in the Netherlands [4] . Many German heroin prostitutes, for example, came for treatment with methadone.
It is very likely that the results presented here do not equate to true incidence rates. A high proportion of heroin addicts (62-81%) do come in contact with the Dutch services [11] , but this is probably not true for people addicted to other drugs or to alcohol. It may be noteworthy here that cannabis is the most popular drug of misuse, not heroin [1] .
Consequently, an important question concerns the true differences in the risk of developing a disorder. Bearing in mind that there is evidence that non-western immigrants are more likely to avoid AUD or DUD services than Dutch nationals are [13, 28] , there is probably a real increase in the risk of developing a DUD among male immigrants from Surinam, the Antilles and Morocco, and the true increase could even be greater. Similarly, the decrease in risk among immigrants from Turkey or Cape Verde may in reality be non-existent.
We have no ready explanation for the contradictory findings on the risk of DUD among female immigrants from Surinam and the Dutch Antilles. Firstly, it is possible that they avoid the treatment facilities in Rotterdam. Secondly, a history of migration from Surinam or the Dutch Antilles may be a risk factor for a more severe form of the disorder, which requires hospitalisation. Finally, it is possible that their true risk of developing DUD is not increased and that they are less ''successful'' than Dutch women in avoiding hospitalisation. The latter mechanism could explain the increased risk of a first hospitalisation seen in the national data.
j Possible mechanisms
The results presented here may be influenced by many factors, including the patterns of substance use in the countries of origin and destination, selective migration, and thresholds for contacting the relevant services. A previous study concluded that the prevalence of AUD in the country of origin was a strong determinant of the frequency in immigrants [15] . However, it is still uncertain whether the reported international differences in prevalence rates are real or result from measurement error [20] . The low risk of AUDs among immigrants from Turkey and Morocco is probably due to the Islamic religion. A Turkish study reported a low prevalence of alcohol abuse in Istanbul [2] . It is possible that the increased risk in certain immigrant groups is due to selective migration of genetically predisposed individuals, but there have been no studies of this. Selective migration is unlikely to be the sole explanation for the higher risk of a DUD among immigrants from Surinam, because more than a third of the population emigrated shortly after the country became independent.
Since immigrants are over-represented in the urbanized areas of the Netherlands and since urban residence has been found to be associated with a higher risk for the development of AUDs and DUDs [26] , one could argue that some findings for migrants obtained with the national data are not a reflection of their ethnic minority status, but a manifestation of the urban effect. Indeed, the relative risks for several immigrant groups were lower in the Rotterdam data than in the national data. However, confounding by urbanicity cannot have played a role in the Rotterdam data-set, where all citizens were exposed to the urban factor. Furthermore, it is likely that urban residence is both a cause and a consequence of the development of a DUD, because many patients move to cities, where illicit substances are more readily available.
j Social defeat?
As expected, the ethnic pattern for DUDs, in particular the low risks among male immigrants from Turkey and the high risks among male immigrants from Surinam, the Dutch Antilles and Morocco, bears a striking resemblance to the ethnic pattern for schizophrenia. The risk of schizophrenia for immigrants from Cape Verde has been addressed by a single prevalence study in Rotterdam, which found no increased rate for Cape Verdian men and a twofold increased rate for Cape Verdian women [7] . Consequently, the results for male immigrants from Cape Verde are in line with our hypothesis, those for female immigrants are not. How to explain the similarities in ethnic patterns, especially among males?
The relative risks for immigrants from non-western countries might be decreased by adjustment for social class, but unfortunately we did not dispose of the required data to do this. However, social class does not explain the ethnic pattern among the immigrant groups of this study, because Turkish immigrants have a lower educational level and income than Surinamese and Dutch Antillean immigrants [19] . It is also worthwhile to note that the relationship between social class and risk for substance use disorders is not straightforward and may depend on the definition of social class. A large study in Israel found a lower risk for people of high socio-economic status, when this was defined in terms of educational level, income and occupational prestige, but a higher risk for people who have more control over their workplace: ownership, control over budget decisions, control over other workers and control over one's own work [29] .
It is also unlikely that the pattern is explained entirely by genetic factors, because Cape Verdians, who are at a low risk, originate from the same part of Africa as the Afro-Surinamese and Dutch Antilleans.
Since use of cannabis and some other drugs increases the risk of schizophrenia [14] , one could hypothesise that the increased schizophrenia risks for certain immigrant groups are due to higher rates of drug abuse. However, studies examining drug abuse in patients with a first episode of schizophrenia have failed to find higher rates in African-Caribbeans in the UK or in immigrants to the Netherlands [6, 27] .
The chronic experience of social defeat has recently been hypothesised to be a risk factor for both substance use disorders and schizophrenia [22] . Experiments in rats have shown that repeated episodes of social defeat led not only to an increased selfadministration of amphetamine and cocaine, but also to amphetamine sensitisation, i.e., an enhanced behavioural and dopamine response to amphetamine [10] . Previously untreated schizophrenic patients exhibit amphetamine sensitisation too [18] and resemble, in this respect, defeated animals. It is possible, therefore, that the subordinate or outsider position of many immigrants contributes to their high risks of substance use disorders and schizophrenia. The social cohesion among Turkish and Cape Verdian immigrants to the Netherlands, who distinguish themselves from other immigrant groups by their strong social and family networks and a strong, positive identification with their own culture [7, 17] may be a protective factor. Cape Verdians are known as ''silent immigrants'', because they do not complain and do not cause many problems. Moreover, the stability of the Turkish community is reflected by the lower crime rate among Turkish immigrants compared with their Moroccan, Dutch Antillean or Surinamese counter-parts [16] . The results of a study in London, which demonstrated that the incidence of schizophrenia in non-white ethnic minorities is greater when they comprise a smaller proportion of the local population, support these ideas [3] .
However, not all of the findings are completely in line with our hypothesis. On the basis of the social defeat hypothesis one would expect high risks of AUDs among immigrants from the non-Islamic countries of Surinam and the Dutch Antilles, but this study only found an increased risk for Dutch Antillean-born males in the national data. Perhaps a preference for either alcohol or drugs is explained by cultural factors.
In conclusion, this study showed similarities between the ethnic pattern for DUD and that for schizophrenia. However, further research is needed to investigate whether these similarities also occur in other countries and whether they are due to the experience of social defeat or to other factors.
